Abstract An important characteristic of the economic development in Europe and North America during the last few decades is a fast expansion of the business-service sector. The present paper aims at modeling the location dynamics of three categories of firms: (i) knowledge-intensive business-service firms, (ii) ordinary business-service firms and other firms, where the latter form the rest of the economy. In the theoretical framework, business-service firms have random-choice preferences and respond in a non-linear way to time distances in their contact efforts to customer firms. Businessservice firms make their location decisions in response to local, intra-regional and extra-regional access to market demand. The econometric analysis makes use of information about time distances between zones in urban areas as well as between urban areas in the same agglomeration and between urban areas in different agglomerations. The empirical analysis shows how the number of jobs in the different sectors change in response to accessibility to purchasing power. The estimation results show that the change processes feature non-linear dependencies with varying spatial reach.
Introduction
Economic growth takes place in a spatially selective manner, and technological, social and life-style innovations are clustered in space, bringing about geographic concentrations of economic renewal.
The focus in this study is firms supplying business or producer services, and for these firms and their customer firms, the issue of interaction with direct face-to-face contacts seems to be a clear case where interaction externalities will prevail. A common hypothesis is that firms benefit and become more productive from interaction with each other, due to interaction and communication externalities as phrased in Fujita and Thisse (2002) . From another perspective, one may argue that individual firms can benefit from upstream and downstream externalities which bring about co-location advantages.
Location properties of this kind can, at least partly, explain the existence of urban regions (urban agglomerations), which consist of interlinked urban areas, which in turn can be decomposed into zones. For each of these levels, co-location advantages exist so that spatial concentrations can be observed at different levels of spatial resolution. This suggests that a system of urban agglomerations has a fractal property, with major centers, centers of urban areas as well as sub centre concentrations (Anas et al. 1998) . An appropriate approach to analyze such a system is to develop accessibility measures to characterize urban agglomerations and their surroundings.
Given the above, we introduce a model in which firms supplying producer services make their location decisions as a response to the accessibility to customer demand (customer contacts) that each possible location offers. The accessibility measures introduced refer back to Weibull (1976) . In this paper, we follow Mattsson (1984) and Johansson and Klaesson (2007) when deriving the accessibility measure from a random-choice preference function of decision-making firms.
The present study contributes to the modeling and the analysis of urban regions in several respects. For the explanation of supply in each urban location, we apply a model which identifies many demand concentrations in a spatial landscapeconsisting of urban areas, with zones, other urban areas belonging to the same region, and other urban regions. The model specifies the time distance from a supply location to all demand concentrations. For each supply location, we derive the market access for producer-service suppliers from a random-choice decision model. Based on each location's market access, we calculate the attractiveness of each possible supply location. These processes imply that the supply expand and shrink in different urban areas as well as in each urban region as a whole.
The major focus in this paper is to understand urban locations as places for communication externalities and interaction. We have chosen to focus on selling activities of business-service suppliers as major example of interaction between firms as buyers and firms as customers. The reason for this is (i) that producer-service suppliers have all firms as potential customers, and (ii) that the pertinent transactions can be classified as distance sensitive.
Considering economic life in an urban region across all sectors, it can be depicted as a complex of transactions between buyers and sellers. Some of these transactions are distance sensitive in the sense that their probability (or frequency) declines fast as
